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(57) EswirdeinVorlahrenuixJemeAnofdrwrign^n 
Hersteflan on 86 Tunnels Im ScNWwortrieb vorgeachla- 
gen, wobei zunachst eine VbrtriebsrnaxJune 1 mil 
anem SchUd 2 und einam ScWdschwani 3 untar Aus- 
seMeben eines RohrstOda 1 1 aua dam ScMdsctiwara 
3 vorgetrtaben wml Danach wird ein eufwaitbares 
RohrstOck 11" durdi dan berate ausgebeuten Rohr- 
stang 11. IV. 11" nndurch in dan ScNkfcchwanz 3 
transporter! und dort aulgewettei N** Aneaaren der 
AuWurg wird das auJgewaHata RohrstOck 11 ~ an 
das bolMvu tfie bs s aifiga Ends das barortes tis g enattfs n 
Rorvstrangs 11. 11\ 11* angesetrt und beim Vortrieb 
dar VbrtrietosniBScnine 1 aus dam SchUdscftwanz 3 
ausgeschobea Dies© vertahrerwscnritts werden wie- 
darhott, so daB stch ein sofortigar Ausbau des herge- 

Rg.3 


steOten Tunnels mft einem aus aufgeweiteten 
Rohrstocken 11. 1V. If. 11"" aBarnnengesaWan 
Rohrstrang ergjbi 

Bna besonders bevorzugte VBffahrenevarianta 
si sM dan Transport von aufwertoaran Zusatoohrsttk- 
ken iT « dan SchMechwanz 3 vor. weW* jewels irn 
BereWi der Slo8kanten 12 wrisc^ 
11. 11- aufgeweitet warden und den Rohrstrang aul 
<fiese Waise zentrieren und statfisierea 

Anwandung flndat <*e Erfindung vorzugeweise bei 
dar femgestauaitan Herslalur^ von nl^bagett^ 
KanaJen. 
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Beschrefbung 

Dfe Eifrriung beMm em Vertahren zum Hersteften 
eirtes Tunnels im Schftfcortrieb eowie erne Anordnung 
zur Durcfrt u hr un g des Vertahrens 

E» Irt m& langem bekannt, Turmel* Im SchaoVor- 
trieb herzustellen. bei derten etn saflortiger Auebau mtt- 
tafs Bnsetzen von TObbingen ertofgt Kerzu befodet 
tach im Schldscflwanz der vbrtrfabsmaschme ein TOb- 
bingerektor, welcher die ehzolnan TObblnge Im Sehutz 
dee Schfldschwarttes ai einer T ur aietroh ro zusammen- 
setzt Das Efgebnzs ist ein kveftu hergesteRes Rohr. 
we fc ftsa aus einer VietzaN von ei nz d n e n Segmenten 
zu sa mniengesetztfct 

Im Bereich dee cogenanrten Mcrebjnnefing. also 
beim farngesteuerten Heretaflen von Kantian, ist ein 
TDbblngausbeuricntrnoD^denndw 
zen dor Tuttoinge zu einar Rfihre 1st vofteutomatisch 
Oder tamgesteuert night durchaiirbaf. 

I*cht begehbt/e Kaneie. be ia pie tow s iie Hausan- 
schtosse. Leftungen aiBe-md Entweesorvng otter 
Ver- und B^sorgungstodungen, warden irnmer nooh in 
vieten FaBen in oflenar Bauwefte hergesteOt Demge- 
genober bielet das Mootunneing in^ 
bmiol^!a^|etzlernebfiche\*^a 

Der aofortige Auebau wird beim Mkrotannefing wie 
toagt eroefc Bne Vfartnecsmaschm wird aus «nem 
Startsrfiachl heraus mfttete einer vbrpre8einti©« fn den 
Boden vorgetrieben. Wenn die vbrpreBeWwt ganz 
auegefahren ist wird der Tunnetvortieb gestoppt <Se 
VbrpreBeinhecl zurucJajetahran und ein RohrstOck an 
das ScNktscftwenzende engesetzt Die NfcrpreBeinheft 
sehiebtdas RohrstOck undmHdiesemole vbrtiebema- 
sctwie.indenBodeaivndenlunneNortjie^ 
zen. Durch eukzeaeives Bneetzen von wefteren 
RohrstOcton in cte VorpraBeinheR enteteht ein Rohr- 
Strang, an dessert Spitze die Via tikcttnascttne sftzt 

Die Kraft der VbrpreBeinheit wirkt bei deser 
bekanrrtan vbrgehenaweise jeweite auf das zuletzt ebv 
gijsetzie RohrstOck is* Ober dte^ 
triebsmastrtne, so da8 tfe benobgte Kiaft fur den 
Vbrtrieb mrt runehmender Rohriange und entspf echend 
enwachsender Refcung im anstahenden Boden stelig 
groder wad. Je nach BodenboechaffanheA ergtt sich 
daher eine manmaia Rohrttnge, jenseits der Bin Bn- 
satz von ex*a anxuateuemden und zu venttrgenden 
Dehrwrstatfanen nolwenrjg wW. Auderdem let ee kn 
eben baschriebenen Vvfahran eehr aufwoncfig, 
gsksOnsnta Tunnels harzusteffen. 

AusgehendvondteeemSianddarTBc^ 
Erfndung dw Autgabe zugrunde. ein Vertahren und 
eine Anofdnung rum HarsteOen ernes Tunnels an 
SchMvortrieb berertzusteflen. mil denen insbeeondere 
nfcht begehbare Tunnels und Kanaie ml eotorfgem 
Ausbau unter VWrneidung der oflenen Bauweiso auoh 
Ober grode Dtstanzan und gegebenemals mrt Kronv 
mungen problemloe hergeste» warden konneru 

Oiasa Aufgabe Ist durch ein Vorfahren nit den 


Mertonstan das Anssruchs 1 bzw, durch eine Anord- 
rung md den Mertortsien des Anepruchs 15 gelost 

EifaidungsgemaB wind beim Vbrtrtab einer Vor- 
aiebsmascNne rri einem Schid und einem Schld- 
5 senwanz zunftchst eai RohrstuoX aus dem 
SenfldsoTiwanz ausgescnoberL vbm St artsoha cht nor 
w»d durch dosos RohrEtDck hlndurdi an aUweftberes 
RohrstOck bis in den SchtMschwanz ban sp o rf ert und 
dort auf den gteiohen Durchmesser aufgeweftetwieda$ 
to berefts aa^eschobene RohrstuoK Die /ufwertung wild 
amabert. das aixfgewefiete RohrstOck wtd an das aus- 
geschobene RohrstOck engesetzt und beim waiteran 
Vbrtrieb der Vort ri eb smasc haie sua dem Schid- 
schwanz ausgeschoben. Danach wad ehweftoreaauf- 
is weitxves RohrstOck durch den durch die bokfen 
gesetzan RohrstOdce gabide ta n Rott stang Nndurch in 
den Schfloichwanz transportea dort aufcewettetajre- 
fert und an den ausgebeutan Rotfttang angesetzt 
Diese Wrfahrervschrdte wteterhoten skh, bis die 
20 gewg wet ita Tunneflange erreicht ist 

Ma dem erfindungsgemaBen Vertahren wird ein 
gfiederartig zusainniengesettter Rohrstrang herge- 
steH weicher auch Kiutnmungen aufwetsen kann. Die 
einmal ausflaschobenen Rohrstucka bMben gegen- 
25 Ober dem anstehenden Boden ortstest so daS retetv 
Maine Radian beim Turinetvortrieb gefahren warden 
Mmaa AuBeidem sM cfie Ur den vbrtnebbenotigten 
Krafte von der Entternung zwfsohen der Vortriebcma- 
schk* und dem Stertschachl unabhflngJg- 
so Dadurch. daB kompietta RohrstDcke ate Qanzes in 
den ScMdachvara verbracht und dort lecSgfich auf den 
gewQnschtan Durc hm es se r autgeweftet warden, fetes - 
im Gegensatz zum bekannten TObbingausbau - mog- 
ich.den***aude«Tur¥*fcimS^^ 
35 steuertvorzunehmen und auch rw^ begehbare Kanate 
anzutertJgen 

Dig aifinoVngsgemaBe Anoronung zur DurchfQh- 
rung des VSarfahrena umtaBt neben einer bekannten 
vbn^iebernaschine mit einem Schfld und einem SchfcS- 
40 schwaru eine tozatt von aufwertoaren RohrstOckBn, 
ein Transportrnfttel zum Transport oleser RohrstOcka in 
den Sohadscnwanz. Aufwefteindctttungen zum Autwei- 
ten der RohrstOcka. wetcne vorzugeweise an den 
RcjhrstuokwseMange^ 
43 gan zum Anetiaren der Aufwertung, wobei <fie Aufweft- 
eMctttungen aafcatanatlerend ausgebBdet sdn 
konnen, aine Podtk^weinrfchlijng zum Aneetzen des 
ievreas im Sctvldschwanz aufguweitateii Rc^hrstOcks an 
dan bereita auegebauten Ronrsfrang sowia Mrltalzum 
50 AusschJeben der ouigewerteton RohrstOcka aua dem 
Schadschwanz. wetehe gteichzeSg den Vbrtrieb der 
VorWeb smascW ne bewirkan kflnnaa 

Die eutwertbaren RohrstOcke bestehen vnrzugs- 
weise aus ringformjg zusammen ge bogenen. autweBba- 
69 ran Bandera deren Enden skh in Urnfengsrichtrig 
Obertappen. AufweHbare Bander diasar Art warden zum 
Abcfchten von LecksteOen in Kantian berate verwendet 
und sind befepieisweise bus der DE 93 13 379 U1 Oder 
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der DE 44 01 318 C2 betas* ZwecknnfiflSgerweise 
besteht ein sofchea Band aus fateetBsesch vertormba- 
rem Material, beispieisweise aus Stahfctech. 


Zwischen dan kn Irtneren dee Schktechwanzes 
aulgewetteten und auegeschobenen RctotOcken. wel- 
che den Rohrstrang bftJen, und dem anstehenden 
Bodenverb^lndGrRcgeleinRBTgrajni Dieserwird 

schnetl trhartenden Suspension urn den Rohrstrang 
zu stOtzen und ton for den Vbrtrteb dor Vfortiebsma- 
scNna auerefchend Hatt zu geben. Die VerfO&ung dee 
Ringraumc erttflt vorzugsweise Ober kijekiionsdOsen 
am vci lriebsabge w a n oT on Ende des Schfldschwanzes. 

Urn zu verrtndern. dafl gegobenentals vorhande- 
nea drOckendes Wasser h das kmere des SchM- 
schwanzes eindringen lam und urn dte VaffOamasse 
tor den Fanqraum yarn SchldbUm^uJmanraum tem- 
zuhafcan, let ee wrtBflhaft, zwtechen dan Auflenwan- 
dungen dar RohrstOcke und der kwenwandung des 
SchfldachMvanzea ffinoe sua gumn*etas6schern Mate- 
rial ermixingea die sich beim Aufweiten der Rohrs- 
tOcke an der en AuBeriwandungen und gteichzeifig an 
der I nn enwand u ng des Schfldschwanzes dchtend ante- 
gen. Diese Ringe konnen entweder an den AuBenwan- 
dungen der RohrstOcte Oder ortsfest an der 
■■TeiTwandungdesScWdscriwanzesang^ 

Die Abdichtung der Stofifcanten zwischen den ein- 
zetnen Rohrstucken gegen cttckandes Wasse* Oder 
gegen cSe VedOl masse kann dadurch vorgenommen 
warden, da8 die taBerftantan der RohrstOcke jeweils 
mil einem gunrvrietasfechen Material Oberzogen sind, 
so da8 beim Ansetzen eines RohrstOcks an den Rohr- 
stang gurnrnietastisches Material auf gumrmtefc- 
aches Material s»Bt 

BoiVsiwendungvonrincJc^ 
nan Bandem. deren End en rich In Untogsnchtung 
Obenappen. 1st as vcrtaihaft warm zwischan den sich 
Obertappenden Bandenden Jewess elne im wesenfli- 
chen axial vertaufende Dichtung angeordnettet umeln 
E ndringen von Wasser odor NferfQIIinBsselndaslnnera 
des R o rw str an gs an cteser Stetto zu verttndern. 

Besondere Vbrtefle ergeben sich. worm cSe aufwert- 
bar en RohrstOcke mrt einem Mcntlerwagen in den 
SchMschwanztrarczxriertw 
wagon eine BetalH^^^dcmung Kir die Aufweitein- 
richtungen tragt und iril deren Hate dte RohrstOckelm 
Scrtttchwanz eurwertet Dte Arfweaeinnchfcjngen dec 
aufweHbaren RohrstOcks kflmen bereits In Start- 
schacht h Bngriff ma der Betatigungsvccrichtung des 
Monttaneaoena gebracht warden. Nach dem Transport 
dutch den Rohrstrang wM der MortierwagcnimSchad- 
schwanz posftkriert Danach wird de BettSfririgsvor- 
richtung aktiviert und das RohrstOcfcaUgewetet Soist 
auf einfache Wetea sichergestelt daB das AulweHen 
dee Rohrstocka automatisch bzw. femgesteuert erW- 
gen kann. 

Der Morttterwagen kam die aufweitbaxen Rohrs- 
tocka einzeJn odor auch paarwaise In den Schfld- 
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schwanz trareportieren. Fast der geeamte Weg 
zwischan der Vortriebsmaschme und dam Startschacht 
kam vom Morrtiefwagen wShrand des Ausschtebens 
deszuletrtaufgewerteton Pxjhre^OctezurOckpjelogt war- 
den so daB das Hn- und Herfahr on des Wagons nicht 
zu Verzogerungen tohrt 

Die fOr don Bobieb der V^ebsmsschine nobgen 
Versorgungdeftungen Eegen im berate ausgabautan 
Rohrstrang und warden Nnter der VortriebGmaschine 
hergeschleppt Sle mOssan bererts kn Startschacht in 
die aufwortbaron Rohrstucke dnge&deft werdan. so 
daB cfo auf der kinenwandung des RohrOmnos aufle- 
genden Varsorgungsleitijng^ 
tocka In den Schfldschwanz beNndern. Urn diese 
SchwierigkBden zu beGealgea wird der Monberwagen 
vorte»iaftarwetse nit einer Einrichtung varsahen. wel- 
che dte \tersorgungateftungen vor dem Monierwagen 
antiabtundhWartwnwtederabiep^Sok^^ 
wehbaran RohrstOcto auch im eingeadettan Zuetand 
behtnderungstei duroh den Rohrstrang hindurch trans- 
porttert warden. 

Woftore Vbrtede ergeben sich. wem der Monber- 
wagen im Schictechwanz an eine Andockstation der 
Vortriebsmasctune angetappel wird: Werdurch wird 
der Montierwagen in relatkr zum ScHWschwanz deft- 
nterter Lege test mrt der Vbrtriebsmaschina veibunden, 
bevordte Aufweitung des RohrstOcks erfolgl Dte Pt»- 
tentereinrkMjng kann der Andockstation zugeordnet 
sein und auf diese ehwirkea so daB ein ganaues 
Ansetzen des nou aufgewettetan RohrstOcte an den 
bereits ausgebauten Rohrstrang tarngesteuert bzw. 
automatisch sichergestelt 1st 

Die Andockstation bietet weEerhin cSe MogBchkeit 
den Mcfttterwagen Ober geeignete Kupp<urigselemente 
an die Varaor gun g s laitungen der 
anzuschtieBen. Ober dte > 
worse der Aiisteuerimpuls Ur de BetaJgura*orrfch- 
tungen an den Montierwagen weftergelertet warden, 
Oder cfieser karm mH Strom, DrucWuft. MydrauBtfli Oder 
dergJefchen tor die auf dem Montierwagen zur Aufwei- 
tung und POsieonienjng des RohrstOcks vomandene 
Mechanfc versorgt warden. 

One besonders bevorzugte WeitertAJung des 
erfindurvsgemaBen Vertehrens beeteht darin, daB 
zusatzlch zum aufweHbaren RohrstOck jeweils ein 
ftjsatzrohrstucfc in den Schfldschwanz tranaportJert 
wsd welches nach dam AufweHaa Metteren und 
Ansetzen des Rctostocte an dan bereits aijsgebautan 
Rohrstrang in den Bereich der StoBkanta zwischan 
Rctrctfkic und Rctvstang verbracM 
tet wird. t» es an der kirienwai^ 
anOegt Danach wad die Aufweitung des Zusaftzrohr- 
stocks arrabert. 

ZweckmflBigefwetse wird zum Transport Jewete 
ones RohrstOcte und eines ZusatzrehndOcks ein Mon- 
terwagen verwendet, der dte beJdan Teite zusammen in 
den Schikfschwanz transportiart dort zunflchst das 
RohrstOck aufweftetarrebert und an den bereits ausge- 
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teuton Rcrrstrang aneetzt und danach das Zuettiz- 
rohrstuck in Posrtan bring! aufweitat und snetiert. Erst 
nach deeen Vertahmisschrinen win) das Rohrstuck 
bekn wefteren Bohrvortriob aus dem Schidschwanz 
ausgoschoben. 5 

Bei tfasar besonders vortefihaften Vteitehransvarf- 
anto entstaht em Ftohrstrang. der aus miemanderga- 
satztan Rohrstucken beetaht wobei jeder 
Vart3indungssto0 xwischen zwei bena^hbarten Rohrs- 
tockenuber ah an dan jrnenwxUipen befcter Rohrv w 
tOcfce zucjeich angeprefites Zisatnohrstuck veriQojL 
Dieses Zwatzrohivtuck lam 0 rich tengwiacfiaaigent- 
lichen RohrstOcka eusgebidet sain, so daB sich an 
Ergebnis am doppetwandger Buhr aua n g ergfct Urn 
Material zu speran und um Maine KrO m mun gsr adten rs 
das Tunnels zu ormogpchan. sind da ZusaUrohrstOcke 
vorzugewefce dauftch kOrzer ais da eigendchen 
Ru ra UOuto auso^bfldet 

Die ZiaatgohrstOcka bieten dan gro8en Mortal. 
ciBsiedeJewslsbertfKhbajtenRcrirst^ » 
und m twer Lags zueinander stBbfisierert Deneban 
dkhten be don durch <fie RohrstOcke peMdeten Rohr- 
strang nach auBen ab. auch warn KiOmmungen das 
Tunnels zwischen dan anzemen RohrstOcken Rngan 
erzeugen. 25 

Das gasamta erfindungsgemaBe Vartahren zum 
Harstalan eints Tunnels im Schikfrortrieb kann ternge- 
steuert erWgen. was for nicht begehbare Kanala von 
grOBtar WkJAlgkeit ist, 

Neben den vorteilharten Wefterbfldungen das x> 
orftid u rigso^ ma BenVOnahren* 
chan 2 bis 14 fmden tassen. ergeben sich vorteftafte 
Axgestaftungen dor erfvvkxigsgemeBan Anordhung 
aus dan Anspruchen 16 bis 29. 

Ota Anordnung zur DtachtOhrung das Variahrarts * 
asm Insbasondara emen Montferwegen urrsasseti der 
aina Ba<a*g u nos¥orfictftjng for da A uf waaai n r fcht av 
gen trtgt wcbei dese im wescntfchen aus mindestens 
etnem Drehwerkzeug besteht wetchea sich bean Auf- 
wettan dec Rohrstucks im Bn^ift mtt einam Ritzel der *> 
Aiifwerteinricttung befindet und anhabbar sowte 
absenfear ausgeMdet ist Das ganarmta Ritzal derAuf- 
weftefevfch&jng kann also schon im Startschacttt auf 
das vorzugwaise nach oben gerichtete Drehwerkzeug 
aufgesetrt warden und wahrend das Transports das 45 
aufwaMMran RohrstOda mftdesam im Bngrtfl btatoen 
Nachdem der Montksrwagen im ScNUschwanz anga- 
kommen ist tann das Drshwan^zaug angahoban war- 
don, bis das Rohrattck tm Senate) das 
Schadschwanzee enliegt Danach kann das RohrstOck so 
durch einfeches Drehen des Drehwerkzeugs berindo- 
rungsfrei aufgeweitet warden. 

Zur DurchfOhrung der Verfahrensvariante. wefche 
mrt ZusaizrohrstOcken arbeftet. vertogt dor Montowa- 
gen vcrzugswetsa Ober zwei Betatigurtgsvon i cttungea « 
da unabhangig vonemander batatigbar. unabhangjg 
vrjndnander anhabbar und absenkbarsc^geoenebv 
ander verechiebbar ausgebfldet sindL Hierdurch kann 


zunachst eh Rohrstuck in der oben beschriebenen 
Wacsa aufgawertot und an den berate ausgabautan 
Rohrstrang angasetzt warden. Sodann karmdezweite 
BettfOMigsvorrtcmwg tor eai ZuBatznjhrstock cntang 
der Rohrachse verschdben und das ZusatzrohrstOck 
rrittote Anheben der zijr^horigan B«!flfigi*KJSworfich- 
tung an den Schetel dor Innonwandung des Rohr- 
etrarigsang8iegtunda^ewefl8tw« 

Das orfirxiurigsgemaBa Vartahren und da Anord- 
nung zur IXixhrtlhrung des Verfahronc w«rden Im tt- 
genden durch ein ^jBfQhrungEbet^W naher oriautert 
Diesas wbd anhand der beigetOgtan Zekhnurgen 
beGChriebea Es zetgert 

Rgurt Einen serfichen Schnftt durch eine Vor- 
aiebsmaschinemildemvoMjeran Ends des 
berate auBQebautan Rohrstrangs; 

Figur2 das Detail II aus Rgurt; 

Rgur3 eine Daretoiung wte Rgur t wahrend efciea 

Rgur4 das Detaa rV aus Rgur 3 wahrend ernes 
noch spateren Vet tahrensab6chnflte; 

Rgur 5 etnen Schrrtt entteng der Unie V*V gemaB 
Rgur 3; 

Rgur 6 eine perspektivische Skizza etnas Montier- 
wagensi 

Rgur 7 etnen Abscfria einee ml der Erlnd^ig her - 
gasteitan, nicht begehbaran Kanals; 

Rgur 8 eme Darsteflung wis Rgur t. Jedooh eines 
andaran AusfOraungibeigpiait 

Die in Rgur 1 dargastelta N^iabsmaschine 1 
umfaBt einen SchBd 2 mft einem nacisbigendan Scrwd- 
schwanz 3 und einem Schneidnad 4 t welches mH Hart- 
rnetalhwarkzeugen 5 versehen ist Dor in omen 
Brecherraum 6 getengenrJe Abraum wtd Ober eine FOr- 
dertoaung 7 in den (nicht dargesteftan) Startschacht 
abgaloitat 

DteVDn>1absrr«schina1»stnnttetsBteuerz^ 
B lenkbar. Bn Drehanaieb 9 erzougl do tor dan Bohr- 
vortrieb notwandgo Drehbewegung. wohingegan da 
Vbrfriobekraft mittafs Vortriebazyfndam 10 erzeugt 
wail wdche sich a^ dem dureh de Rdvstu^ 
und It" getaldeten Rchrrtrang abstOtzon. 

An dan StoBhanten 12. 12* zwischan den einzelnen 
RohrstOdcan 1 1 . 1 V und 1 r sM an den ImenwanAav 
gen der RohrstOcka 11. 11*. 11" anfegende Zusatz* 
rohrstOcka 13 und 13' angaordhet welche den 
Rcrrstrangstabffisierenurxig 
saf ftbdlchtcn. 

DwNfartriebszyfinder 10 stQtzen sich mft tven Kbl- 
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benstangen 14 auf einer DruoVplatte 15 eb, welche wie- 
derum aid damvcxdersten RchrstOck 11 aufiagt 

Weforhin sfchfcar sind eine PoGrtorteraniicttijng 
16. welche mil einer Andoctetafion 17 msamnwnwirfct 
soma Versonjungsleitungen 18. Hattepletten 19 und 
FOnrunosscHenen 20. Die FunWon deser Ta3e wad 
spfitar efttutart 

Rgur 1 und Figur 2. aina vergro6erte DarstaQung 
des Delate II aus figur 1, zeigen don Verlahransab- 
schrftt. In dem das AusscHeben einea RohrstOcte 11 
sue dam Schftferfwranz 3 beim gteicruefcgen \fortrieb 
dar Vbrtriebsrnaschine 1 erttgt Harzu 1st in figur 2 
deutich zu sehen. wis sich de Kofaeristangeiaaufder 
Drucftplatta tS, und dese rich auf dam RohrstOck 1 1 
abetttzt An dar Stoftante 12 rwischendemFkiwsttck 
11 unddamRohfstOdc lVsitzttoZusaizrc*rstuck13. 
BaidaTaiavdasRohrstDAll unddasZuaaujcliHuck 
13.sWvordomAuoschlabenauJgewa^ 
undarrab'artwontoa 

SowohJ dia RohrstOcka 11. 11\ 11" aJs such da 
ZustttrofcrstOcke 13, 13' bestehen aus 8tahUecnbdn- 
darn. welche sen in Urnfangsrichtung uberlappert Dia 
im GberlappungsbeiBtch auBanfiegandan Bandendan 
dar FtohrstOcke 11. 1V. 1 1" tragan je zwet Ftitzet, de in 
jewoite einen zahrtstangenartgen Schfitz Im hmenfie- 
gandan Bandanda aingraHan und mft desen zusam- 
man dia Aufwerteraictmaigen 21 beden. Durch Drahen 
dar Rteel warden dia beidan Obartappandan Banden- 
dan gegenenander verscboben. was dia Aufwatung 
dar RohrstOcke 11. 1V. 11" bawirht Audi die Zusatz- 
rohratOcke 13.13* sind mtsoichen Auh»«t8irridTtungen 
2Vversahen. 

Dia Au8enkanten dar RohrstOcte 11. 11" tragan 
ringsurfaulende Wch^proHa 22. 22T, nvttets wefchen 
(fie StoSkante 12 etogedchtet wadL Dia Wcfrtwirfcung 
wtrd dutch das Anpraasan dee ZuaatzrohretDcfcs 13 an 
Ola rawrwandungen dar RohrstOcka 11 und IV im 
Bemch von der an S*>8ktnte 12 nocii mftOhL 

Dia Dich%3rofid 22. 22* end auBen mrt rfngsumlau- 
tender Dichtfippen 23. 23* versehen. weiche die Func- 
tion von Dcrtaingen Obernehmea Wle in Figur 2 
erschtfch. verhindern cfesa Dtcht^ppen 23. 23*. da3im 
anstahenden Bod on 24 gegebenentells vorhandenes 
caOcfcendes VYasser zwischen dam durch die Rohrs- 
tOcka 11.1V. 11" gabOdaten RcJvsfrangundder trwen- 
wandung dee Sdfldsctiwanxes 3 Ins ainere dar 
Vbrtriebsmaschkie 1 alndrtngan kanrv 

Dar zwischan damRohrstrangll. IV. IT und dam 
anstahenden Boden 24 varbf«fceode Ffcngraum 25 wrrd 
mt etoer durch InjeldoreouSan 26 efcigebrach t en Sus- 
pense* 27 verm Die rjek*^^ 
schemati se s dargestB&t sla befadet sich zwecKmaBi- 
gerwerse im Beraich das bortrvortriebsafjgevnvidten 
End as das SchHsctwanzes 3. 

1st « dan figuran 1 und 2 dar VerfahrensaJbechnitt 
dargesteOt. in wetehem da Vc*tiebsmaschine 1 vorge- 
trieben und das ziiatrt angesetzte RohrstOck 11 aus 
dem Scrtfldschwanz 3 ausgeschoben wird. so zeigt 


figur 3 den VertahranBabechnaL in dem &n durch den 
berarts ausgabautan Rohrstrang 11. IV 11" Mndurch 
ftwsportiertes Rohrstock 1 1" an Scttidsctwanz 3 auf- 
gewertet und an ote RohrstOck 11 angesetzt wWL Die 
5 Ntartlabsmaschine 1 stent dabai sfifc da Kotoenstan- 
gan 14 sind in da Vortiebsxyfintfer 10 aingatthran und 
def>uc*ptetta 15islvomr**rst0cfc11 wagrjazogaa 

Das neu in den Schfttechwanz etigabrachta Rohr- 
stock 1 1- ist zusammen mft einem ZusaizrorirstOck 13" 
io atfemem(Nervereirffecnt*^ 

28 durch don Rohrstrang 11. 1 V. ir WrriurchtanBpor- 
fert wofdart Dar Morrfierwagan 28 ist nun an dar 
Andockstatoi 17 angetoppett und Ober da P^sftioniar- 
eavioMurvj 16 h Position gebracht wordan. Das Rohr- 
is stuc*iriet|taufzweiBetS1ipw^ 

dw ba^ Aufwaftainridttur^ 21 aut Ebanso lagt 
das ZusaJzrohrstuck 13" auf eher Betafloungsvorrfch- 
lung 29* for die AurwattakafcHung 2V aut Dte BctaU 
gungsvcwicW u ngan 29. 27 bestehen im weserrSchen 
20 ausr>artv^rkz«iJC^30.30*.vialc^ 

den ct)enbescrvtebenen Rftzoh dor Aufweftelnrtcttun* 
gen21,2Vbefinden. 

r^eBetflfigLjngsvorTmjr^29t0rdas RohrstOck 
11- sind ainam vorderen Arteastisch 31 dea Monaer- 
25 wager* 28 zugGOfdr^steG^anhetto 
bar ausoebidet Wo Beta4cju^ 
ZusatzrorvstOck 13" sitzt auf emem ebartalte anhabbar 
und absenkbar ausgebfldeten rwtteren Arbeftstisch 32 
des Montterwagens 28. wefcher relativ zum vorderen 
30 Arbeftstisch 31 verscrtattwrrstcaesistmneinemr^p* 
peaptefl angedeutet 

SowoN dar vordere Arbetebsch 31 als auch dar 
Nntaio Arbeftstisch 32 des Matferwagens 28 verfOgen 
Ober Varspannzyfinder 33 und 33\ welcha bairn lians- 
35 port das Rohntuck* 11 W unddM ZisatmihrtlOcks 13" 
dc*Ter5telen,o^c0ar>ehwerkzeuga 30.30*lmaxjrtff 
m*denjewe3genAuhvsttf^ 
Zum Anheben der Bet at ig u nrjsvonic h hjngen 29. 29r 
warden de V^tuannzylinder 33. 33* eingezogea 
40 Der Montierwagen 28 weist neben hter nicht sicht- 
baran Rft^ri.wak^danMor«jarwagen28geganc^ 
Rohrstrang 11. 1V. 11" abstotzan und vor dam Rohr- 
stOck 11" bzw. hkiter dem ZusatzrohrstOck 13" ange- 
ordnet and FOraungsrflder 34 aui welche in dan 
45 Fomjr^gsscrtenen 20 laufen. Die F0hrungstcrt«wi 20 
aBr^cfieV^rsorgjngslatoJrx^ 18mmate lnregelmfl- 
Ogen AbstSnden vorgesahenen HaftaptaBen 19. Beim 
Verfahran des Ivtontierwagans 28 imRorwstwig11.1V. 
ir warden de FOraungsscfienen 20 aufgrund der 
so Ffjrvungsradar34angarnrjea60da^ 

ptatten 19 im Ergebnis auch die V^rsorgunr^ettungen 
18 «i Bereich des Morrfierwagens 28 wigehoben war- 
den. Die Versorgungsler&jngen 18 steOen dehor beim 
Transporl des RohrstOcks 11* und des Zusatzrohr- 
55 stocks irkBmKndernfc dar. 

Figur 4 zeigt das Detal tVausFip>z'3,iectochw4h- 
rend sines gsgenOber figur 3 spe^an Vertahmrisab- 
scraatts: Das RohrstOck 1 1" wurde bereils aufgewortBt 
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und an das vordere Ende das Rohrstran g s 11,1 V. 11*. 
also an das RohrstOck 11 angesetzt Die Aufcreiteirrich- 
tungen 21 sM sefestarretierend, eoda8c3e Aufwefcjng 
daxierhat 1st Die Drehwerkzeuge 30 des vorderen 
Aibetetfsches 31 end berefts wieder eingefehren und 5 
r»cht mehr in Brigr n mft dan RHzein der Aufweiteinrich- 
tungen21. 

Der Nntere Arbetetisch 32 wurde rdativ rum vor- 
daran Afeeristisch nach vome verscheben und hier- 
dutch das Zu sa t P Oh f ttOdc IX in Position gebracht 10 
Das Zusatzrohmtuck 13" befindet och nun tm Bereich 
der Stoflkanta 12 zwischendem RohrstOck11 unddam 
RohrstOck 11*. Durch AnhebendesDrehwerkzeugsSO* 
in dan Seheftri des RohrsaanpjE 11. 1 1" und Drehung 
desRaroteder Aufwertetnricttuna2rwW » 
rohrstuck 13* ejjfgeweilet * IreierowncUv 

gan des Rohrebjcte 11 und des Rohrstucks 11" 


Rgur 5 zeigt einen Schrttt enttang der Urie V-V 
gamaB Rgur 3. AuBertfegend erksnnt man dan » 
(geechnmenen) SchBdschwranz 3 und In Draufskrt das 
Rchrstuck 1 1 und das Zusatoohrstuck 13. wdchedas 
vordere Ende des berate ausgebautan Rohrstrangs b»> 
dan. Das nit dem Mcrtierwaoen 28 transportena Rohr- 
Etuck 11- tet ebenfells in Dmufsicht dargestefil. wobei 25 
zu erkennen ist da8 as zwei Oberlajjpende Enden auf- 
waist und durch ane Relativbewegung der beiden 
Endan aulgeweftet warden tana 

Der (veranfecht dargestetta) Monterwagen 28 
umfadt neban dan berefts beectwiebenen Drehwerk- w 
zeugen 30. dem in closer DarstaBung alein ©cttberen 
vorderen Ait>etsttech 31 und den Veispemrylndern 33 
ein QesteB 35. welches einerserts ale A*bectstische31. 
32 und andererserts die (in Rgur 3 nfcht arkannbaran) 
Rider 36 tragi, rririeto wetehen eicri der Mcntferwagen x 
28 an Rohrstrang 11. IV. 11* Nrv und herbewegen 
kanrt 

Am vorderen Ende des Mortfarwagena 28 istene 
Kuppfcmgsvorrk**ung 37 zum Aritoppeln an rfe 
Andcckstation 17 der VbrWeteraxhtne 1 angeordneL 40 

Wetter!*) ist in Rgur 5 gut zu erfcannen. wie dte 
FWwungsradar 34 des Moritierwagens 28 in den FOh- 
rungsschieneri 20 taufc*. wel<*e rrittete der Hatteptatlo 
19oTe Nfasorg u ngsterajngen 18 unter dam Montierwa- 
gen 28 anhaben. 43 

Rgur 6 zetgt eine perspeWMsche Dertteflungeines 
Befcpiete lot einen Montierwa^ 
einer vsreWachtaren Form) in den Rguran 3.4 und 5 
dargestaOt ist Aut dem Oestel 35 ist ein vordarer 
Arbdtstech 31 angeordnet walcher zwet Drehwerk- 50 
reuge 30 ate Betaigurnjevcrrid*jng 29 fur die Autwei t- 
einridrtungen 21 der RorirstOeto 11**trftgt Auldiesen 
Drehwerkteugen 30. wekhe anhebbar und absenVbar 
ausgabfttei sktt Eegt ein strtchpunkSart angedeutetes 
RohrstOck 11** auf. Der vordare Aibeitsteh 31 ist a 
rechts und inks ma Varspennzyendem 33 versehen, 
wefchs dam RohrstOck 11** Sm Zusanrnenwirkan mi 
dan Drehwerkzeugen 30 einen sfcheren Hal! fQr den 


Transport geben. 

Der hrdere A/be4s6scri 32 des Moritierwagens 28 
ist rrittete VenVvschtenen 38 und Lentfocnem 39 
langsverschiebbarau^ 

eki Drehwerkzeug 30*. welches im Zusanroenwirken 
n* den rechts und finks angeordneten Varspannzyf n- 
dem 33* das ebentafe strichpunktiert angedeutete 
ZuGatzrohrEtuck 13* halt 

hinter dem ZusatzrohfEtuck 13" rst das Gestefl 35 
des Morttiefwagens 28 mil rwel abgewtnkelten Radem 
36 verbundaa wekhe eufgrund Iwer ^bwWAaig senk- 
recht auf der Obemache der IrsianwBndurig des berate 
ausgebauen Rorvstrangs 11. 11*. 1 1" abroieni B>enso 
bermden sichvor dem RohrstOck 11** iwei sbgewhv 
Ke&e Radar 38. Zwischen den beiden vorderen Radem 
36 ist erne KoppU^svorrichtung 37 zum Anfqppefn 
des Mcrrterwagens 28 an de Andc<tetatton17d€r>tor- 
■lebsmasch inel vorgasehen. " 

Die ebsnfals am QesteO 35 angebrachten FOh- 
rungsrader 34 tauten in den FOhrungsschienen 20. urn 
oiese aearnmen ml den (hier fiicHdargesteflton) Ver- 
GorgurtgsfBaungen 18 im Bereich des Montjerwagens 
28anzuheben. 

Figur 7 schf aBfich zeigt einen Abschnrtt des im 
erT»idurigsgema8en Vertehren mit der erflnajigs- 
gema8en Ancrdnung hergestertten Rohrstrangs 11. 1 1". 
1 r. 11- luttdurchbrochenen Linien ist ajigedeutsi wie 
<fie ZusatzrohrstOcka 13. 13* und 13* fewels IrinerhaJb 
der RohrstOcke 11. IV. 11". 11" sitzen. In dJeser Dar- 
staBung wird ferner deuttch, daB de DkWfippen 23. 23* 
der Dichtprofle 22. 2Z ate urrtaufcnde Dichtringe ear- 
ken. 

In Rgur 8 ist ein anderes Aus^hrur^sbeispiel einer 
erfwiduricsgema^Anoro^iur^ 
atelung von Rgur 1 gezeigt Die VcrtriAsmaecHne 1 
dieses AusJunnjresbelsptels enthftJt ein Tdeetapftefl 
40, welches fan wesentSchen durch eki a«8enrfegendes 
Hobohr 41 und ein gegenOber dlesem lewdal ver- 
schiebbaren foervohr 42 des Schidschwafttes 3 
gtibiUet ist Urn die Versc^iebung des Hufirohrs 41 
gegen das hrvienrohr 42 rrwf*nacl^zuKf>inen.istauch 
de Fcrdertertung 7 mit eirtem Teleskopabschnitt 43 ver- 
sehert 

Das Tetestoctei 40 wird durch TeJestopzyander 44. 
die sch rrrttete vocderer Lager 45 am vorderen Tefl der 
Vbrtfebsrtvjtschinelsowtorrt 
himeren Tea der VbrtriebsnoBchfotB 1 ebstotzen, aus- 
emandergecchoben und wieder aingazogert Vor dem 
Teleskoptei 40 verfogt de Vortriebsrmschine 1 ober 
eirteAruaW von vorderen VererJanne 
Epfeghender Woise befrden sch euch Nrtor dem Tde- 
cfcoptol 40 ijmlangsvertent Verspartieinheiten 48 an 
der vbrtriebsrraschjne 1. 

Die \rerspejwernrierten 47 und48bestehen|awBis 
aus zwei Kteyfmdem 49. rrdtets wetehen je ein 
Aueenwandabschnm 50 in den umr^benden Boden 24 
gedrOcW und aus clesem weder herausgea>gw 
den tana Durch atwechseindes Bettfigen der vorda- 


6 


11 
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ren Varspenridnheiten 47 und der hinteren 
Versparvietrfteitan 48 und ma darauf is^ ue sliiwiten 
Bn- und Auszie«>ewagungen der TetestapzyOnder 44 
ergft* sich eine wnrarflga Forfcewegung der Vbr- 
tnttsmasdtne 1. so da8 sich cfiese tor den \fcrtriebim 
wssentfichen nur gegen dtn anstshenden Boden 24. 
und nfctrt gegen den au sgeba ute n Rohrdrang 11. 11'. 
11*. 11-abstQtzt 

Das in Rgir 8 gezeigte Ausfuhnjngsbdspie! einer 
erfrtJunoEQernftfien Anordrung ermogDcN also einen 
tordnuiertichen vbrtneh. wahrend im Schutz dee 
Scrftfcchwanzec 3 der Rohrstang 11. IV. 11". 11" 
hergestefitwvd 

Unter Being auf cfie Rguron 1 bis 6 wW nochmate 
auJ die Rjr*tiorw»efee dee dort gezeigten AusfOh- 
rungsbettpiets eingaoangen: 

mi (nktt d ar ges tetta n) Startschacr* warden ein 
•ufwaOberae RohrstOck 11- und ein ZuafcerotwstOck 
13T auf cSa Dreriwerkreuge 30. 30' dee Mortfewagem 
28 autgssetzt und mtttati der Ve»H<ajmyfex5ar 33, 33* 
auf dem Morderwagen 25 varspannL Dann wW <k* 
Mctrt>erwagen28dur* 
strarig.11.11\11"Kndurchbi$in<toScriid^ 
der VbrtiebernascNne 1 verfehren. Hwrbei stttzt er 
sicn mmete vier Radem 36 an der hnnenwandung dec 
Rohrsirangs 11. IV. 11" atx Gfefchzaffig warden da 
FOhrungsachienen 20. und rna diesan Ober d e HaJta- 
plafien 19 die Versorgungeleltungan 18. ffittete der 
Fflhrungsrader 34 vor dam Montierwagan 28 angeho- 
ban und Mrter dieeem wiedar abgelegi 

Parallel zu dlesem vbrgang wad de Vortriebema- 
scNne linden Boden 24getilebanundflWchzaHigdas 
zutetzt angeseizte aufweHbara Rohjsttck 11 sue dam 
Scrwcschwanz 3 eusgeschoben, indam sicri de vbr- 
IriebcySnder 10 Ober (fit Dru*piatte 15 auf dem Rchr 
dock 1 1 abstotzen (vgL Figur 1 und Figur 2). 

Nachdem das RohrstOck llrwhezuvu^^ 
dam ScMctechwanz 3 eusgeschoben ist. warden de 
Kotoenstangen 14 In die NAxIriebszylinder lOeingetah- 
ren dec Bohrvortrieb wird gestoppt und der Monaarwa- 
gen 28 wfad Ober die Andocfcststion 17 an de 
Vortriebsmascfttne 1 angetoppelt MWate der Positio- 
nkyc**ichtxjng16wirdderM^ 
niert. daS das auf dem Morderwagen 28trariaporterte 
RohrstOck 11" nach dam Aufweiten an der vorderen 
KantsdesRorvstQcksll anlegt(vgi Figur 3). 

ZumAutwenandeGRohrstO^^ 
dan Drahwtjrtaeuge30de*vord*^ 
daa lYtortferwagens 28 arigehoban, bis daa noch nicrt 
aufgeweftate RohrstOck 11 Im Scfteftel des SehW- 
schwanzes 3 anfagt Dann warden de Dremvarkzeuge 
30 betatigt so daB die ftrfweftein ri ctit un gen 21 das 
RohrstOck 11- aufwerten. Nachdem cfie Dicftflppen 23 
der Dlchtprofle 22 rundum an der Innenwandung des 
Scnidechwanrae 3 anSegen, wtrd <*• Aufwortmg arr<^ 
tiert*wasameinlachstendurchein^ 
/UjN^eteMcMung 21 enblgt - und die Dremwkzeuga 
30 warden wieder abgesenW. Sodaiw whd der Wntere 


Arbeitstisch 32 des Munlterw a gens 28 nach vome nan 
vorderen Arbeds&ch 31 rtn bewegt urn das Zusatz- 
rohrslOck 13* in erne Position zwischen c5e RohrstOcke 
11 und IV zu bring erv Daa Drerw/erkzeug 30* wird 

5 angehobegbisdas Z u hatn o hn^ 

beiden RohrstOck* 11 und 11" sitzt wonach das 
ZusatzrohrstOdc 13* durch Betafigen des Drehwerk- 
reugs 30' auig^rcdet wirtl (vgT Rgir 4) . Dk> Autwoitung 
des Zusaloohr stocks 13" bewirtt eina Zentrierung und 

,o Sabifisiefuig der beiden RohrstO(*e 11 imd 11"sowie 
etie vart)esserte Dicrawirkun^ 
genden Dicmprof3e 22 und 22*. 

SchBe68ch wild audi daa Drehwerkreug 3a auf 
dem Nntaren Arbeitsttscrt 32 des Mortierwagens 28 

is d3gesenM und der Morttierwagen 28 wieder zurilck in 
den Startschacht varfshreru Der Vbrtrieb kam berate 
wiederaufgenofmwweiden.w 
gen28durcno^Rohritr8ng11,ir.U 
denStartschacMiftiADiaVDr^^ 

to ek*daraiO>ero1eDru*plalIel5eirf 

bractten RohrstOck 1 1" ab. Der beim A«scnieben des 
neu eingefarachten RoiaatQcks ir vorUeibende Ring- 
raum zwfschen dessen Au8ermandung und dem ansta- 
henden Boden 24 wird mit einer scrmel erhartenden 

29 SuGpenalon verpreBt um den Rohistrang 11.11*. 11". 
11~zustabffisieren. 

Das in Figur 8 dargestelRt AucfOhnjngsbeispiel. 
das alch von dem eben beschrlebenen Auslohrungsbei- 
spiel urttenxhetic*. errnOgDcht einen untobrechungs- 

90 freien Vbrtrieb. wahrend da HersteBung des 
Rohrstrangs 11. 11*. 11". 11" gfwehwort in der oben 
beschriebenen Weise erfdgt; denn die Vortrtebsma- 
schine 1 stOtzt sch im wosaotSchen rritefe der Vor- 
^3ar«ertie^47.48goganc^Boo^24ah 

$3 

ZusafiwiwstBflung der Bezugszatehen 



1 

UxtieboTiaschine 


2 

SchM 

40 

3 

Schildschwanz 


4 

Schnaidrad 


5 

Hartnrietalwarkzeuge 


6 

Brecheiraum 


7 

FOrderiertung 

45 

8 

Steuarzyfindar 
Drehantleb 


9 
10 

Vbrtiebszytnder 


11.11M1M1- 

RohrstOck 


12, 12* 

StoBkante 

SO 

13. 1T. 13' 

ZusatrrohrstOcfc 


14 

Kdbenstange (van 10) 


15 

Druckptatte 


16 

Rosiboriensmricrttuig 


17 

Andoctetabon 

65 

18 

Varsorgungslaftungen 


19 

Haftaptacsn 


20 

FuhrungsscNensn 


21. 21* 

Aufwer)eii i ichtung 


13 
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22. 22' 

ucntproni 

23.23" 

WchSppen 

24 

Boden 

25 

Ringraum 

26 

tnjefcbonsdOsa 

27 

Suspension 

28 

Mortiennagen 

29.29T 

Betafigungsvorrichtjno (fOr 21. 


211 

30, 3flT 

frefawerkzeuge 

31 

Arbetefech (voderer) 

32 

Aibe&fech (hinferer) 

33,33* 

VBnjpannzyfinder 

34 

FGhrungGrader 

35 

Geetei 

36 

Rader 

37 

KupplungsTOriichtiffig 

33 

1^ it i iii. ,1 . 

VBnVnCTMnB 

39 

Langtoch 

40 

ToMQptei 

41 

Hflnrehr 

42 

tnnenrohr 

43 

TeJeetoceJbschnrtt 

44 

Telestopzyfnder 

45 

Lager (vorderes) 

46 

Lager (Nnteres) 

47 

Verspamecnheiten (vordere) 

46 

Verspe/ineinherten (hint ere) 

49 

Hubzyfinder 

50 

Aj6en*andabGchrtffl 


Patents nsprQche 

1.. VertairenzumHersteBen sir« Tunnels fan Schid- 
r :i ' vortriet>mit«olgenden Vtrfarrertssdiritten: 


(a) Vbrtrieto etner Krtriebermschir* (1) mi 
einem Schid p) und einem SctAtechwam (3X 

(b) AuEGChieben einee Rohrstucks {11) aus 
dem Schfldschaonz (3) beim \tortriatx 

(c) Transport einee autoetoaran RohrstOcfcs 
OH durch den berete ausgebauten Rortr- 
stang (11. 1V. 11*) Mndurch in den Schid- 
sch*arK(3). 

(d) Aufwerten des aufweitoaren Rohrstucks 
(11") lm ScMdscfmwa (3) und Airateran der 
Aufwa&jng. 

(e) Aneetzen dee aulgewerteten RohretOcte 
(11-) an das bohrvortiabsserfige Ende dee 
berate ausgebeuten Rohrstrangs (11. 11*. 

m 

(0 Wederhofen der Verfahrereschritte (b) bis 

(e). 

2. Verfehren nach Anspruch 1. dadurch gekemv 
zefchnet, defl ate aiifweH!weRcf«oc*a(11. ir. 
11". 11-) rtiglOnrtg njeamnengebogene, aufwef^ 
bare Bander verwendet warden, deren Enden sich 


inUrrfangsnViTtungj«we06 0 

X Verfehren nach einem der Areproche 1 Oder 2. 
dadurch rjekcrwueichnet, daB sch die Vortriebe- 
s rnasctine (1) Iflr den Vbrtrieb jewefls auf dem 
ziietzt an den Rotwitrang (11. 11\ 11") engesetz- 
tenRorrctDck(1i-)abGl0tzt 

4. Verfahren nach einem der AnsprOche 1 bis 3. 
io dadurch gekennzeichnet. defl sich d a Vbrtnebs- 
maschfne (1) Or den Mnrtrieb lm umgebenden 
Boden (24) absttzt 

& Verfahren nach einem der AnsprOche 1 bte 4. 
is dadurch gelu»Miie*chnet, daB ein zwiechen der 
AjBerwrnnriungdss Rohrsfrengi (11. 11'. 11") und 
dem enstehenden Boden (24) whandener RTng- 
raum (25) verttal wW. 

to 6. Verfehren nach Anepruch 5, dadurch gekentv 
zelchnet, daB die VertQfiung dee Whgraums (25) 
flber fneW>on6d08«n (26) am vortrieteabgewand- 
ten Ende dee Sehfldsctmanzes (3) ertotgt 

25 7. Verfahren nach einem der AncprOche 1 bis 6. 
dadurch r^kenruekhnet daAdfeAbc&chtungdes 
Sctrtdschwanzinrierwaums gegen drOcfcendes 
Wasser Oder gegen eine Verfulrnasse mrttete zwi- 
echen der AuBonwandung dor RohrstOdco (1 1 , IV. 

jo 11". If) und der Iwwnwandung dee Schid- 
schwanzes (3) angeorcTneter Ringe aus gummiela- 
stischem Material eribigt 

8. Verfahrsn nach einem der AnsprOche 1 bis 7. 
35 dadurch gefcennzefchnet, daB der Transport der 

mrfwf^baren F**¥StOc*B (111 m« einttn Morrtier- 
wagen (28) erfalgt der da RchrstOd«(in}ewe& 
nclenSchWschwanz (3) tamportert und dort auf • 
weftat 

40 

9. Verfahren nach Anepruch 6. dadurch gekenn- 
zefchnet. daB der Montierwagen (20) beim Durch- 
teuten dee Rohrstrangs (11. IV. 11") de 
VfcrsorgungcJerlungen (18) der Mortriebemsschina 

45 (ll)anhebt«odaBcfieeedenTranspc^ctoRc*tf»- 
tOxteOnnfchtbeNrtJem. 

ia Verfehren nach einem der Aneprflche 8 und 9. 
dadurch gekertmeichnet, daB der Montierwagan 
so (26) fm Schldechwenz (3) an die Vortriebema- 
serine (1) angekoppeHwird. 

11. Verfahren nach Anepruch 10. dadurch gekcrav- 
zetehnet, daB d*o Energlewwsorgung und/oder die 

55 8teuerungdesMc)rt6erwagene(^ 

ten Zustand ObercSe MartrktoernascNne 

12. Verfehren nach einem der AnsprOche 1 bis 11. 
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daciirch gcfcenmcfchnot, daB zutftefch zum mrf- 
wetoaren Rohrstuck (11") jewels em Zusatzrohf- 
«i&*(ir)ndenScttttectiwara 
welches nach dem AufweAen. Arretieren und 
Ansetzend«Rc*TretOcte(inandenbGreteai«- 5 
gebauten Rohrstrang (11. ir. ir. 13. 13*) in den 
Bereich der StoBkante (12) rwfecnen dem Rohr- 
stDck (It - ) und dem Rohrstrang (11. IV. 11". 13. 
1T) verbracht und dort airigeweftat wild, bis 96 an 
den fcvwwandungen des Rohrstucks (in und to 
des RohrsJranos (11) anBegt, wonach de Aufwei- 
tuigarretiertwird 

13. Vertahren nach Anspruch 12 und einem der 
Anspr0che8lw11.dadurehgek»niizrtclmrt,daB « 
dor Montwrwagen (28) iewefe eki RohnrtOck (1 0 
und eta ZusatnohrstQck (1ST) zusemmen ki den 
SchfttBchwanz (3) trarcpoftat zudcnst das 
RohrstOck (in whwftet «refiert und an den 
berate euegebeuten Rohrstrang (11) ansetzl. und » 
danach das ZusatzrohretOck (13") In Petition 
brir^autwettBtundanxrtiert 

14. Verfehren nach einem der AneprOche 1 bis 13. 
dadurch gekenmetehnel, dafl samttche Verfah- 25 
rensschritte femgesteuert erWgea 

15. Anordnung zur DurcnfOhrung des Vertahrens nach 
einem der AnsprOche 1 bis 14, umtessend: 

30 

- etne Vbrtriebsrnaschine (1) rnit einem Schid 
(2) und einem ScNtischwanz (3). 

- eine AnzahJ von aufweftbaren RohretDcten 

(ii.iv.ir.iiT, 

- ein Transport^ (28) zum Transom * 
weifcaren RchrtfOcke (11T * den Schfld- 
scnwanz(3). 

- Aufwerteinrichtungen (21) mm Aitwerten der 
RohrstQcke (11. IV. ir. 11"). 

- Metiervorrkittungen zum Arretieren der Auf- 40 
weitung. 

• eine PosSorieminriclttung (16) rum Ansetzen 
der atrfgeweftsten RohrstOcke (11") an das 
vortiebsseitige Ende des bereft* ausgebeuten 
Rohntfrangs(11.1V.in. « 

- sowfe Mittel (10. 14. 15) zum Ausschfaben der 
eufgewefteten Rohrsfflcte (11. IV. ir. «T 
aus dem Schddschwanz (3). 

16. Anordnung nach Anspruch 15. dadurch gefcanrv so 
zetchnet, daB do aurweifcaren RohrstOcke (11. 
IV. 1 r. 1 1T ri ngtftmfr zusemmengebogene, airf- 
waiters Bander sind. deren Enden sich in 
Um ( an g sn ^ m jig|eweasOberta|yea 

69 

17. AnwdnungnacheinemderAn6pnXfiel5oderi6. 
dadurch oekwreeJcfinet, daB em ScMdsctmonz 
(3) InjekfionBdOsen (26) angeordnat sind. urn den 


Ffrgraun (25) zwsschen der AuBenwandung des 
Rohrstrangs (11. IV. 10 und dem anstahenden 
Boden(24)zuverfQHea 

1a Anordnung nach einem der AnsprOche 15 bis 17, 
dadurch gefcannzefchnet, daB da aufweHbaren 
Rohrsttcke (11. IV. IV. 11") ma an ftfsr AuBen- 
wandung angebrachtan «ngen aus »*nmielas5- 
schem Material versehen sind 

1a Anordnung nach einem der AnsprOche 15 bis 1a 
dadurch geJojnnzetehnet. daB die AuBenkanten 
der aufwedbaren RohrstOcke mil einem gummiata- 
GD&chenMalerlaiOberzogensirid. 

2a Anordnung nach den AntprOchen 16 und 19. 
dadurch geksnnzeichnet, daB Im Gbertappungs- 
ba re lch der eufwettoaren BAnder JeweBs eine kn 
wesenfichen anal vertaulende. zwiechendenflber- 
tappenden Bandenden angeordnete Dchtung vor- 
handen teL 

21. Anordnung nach einem der AnsprOche 15 bis 20. 
dadurch gefcennzeJchnet, daB das Transportrn&eJ 
eki Montferwagen p8) ist der eine Betatpingswor- 
richtung (29)furcSe AiifweileimkiTtungen(21) tragi 

22. Anordnung nach Anspruch 21, dedixch gefcemv 
zefchnet. daB die Vwtn^bsmascNne (1) eine 
Andockstation (17) zum Antoppeftrt des Montierwa- 
gans (28) autweist 

23. Anordnung nach Anspruch 22, dadurch gekertn- 
zeichnet daB c5e Positioniereirwichajng (16) der 
Andocksta*on (17) zugeorchei ist 

24. Anordnung nach einem der AnsprOche 22 Oder 23. 
dadurch gekemzeichnet. daB der Montien w acjen 
(28) Ober die Andockstatfen (17) mil den Versor- 
gungdedungen (18) der Vbrtriebemaschine (1) ver- 
bindbar sl 

25. Anordnung nach einem der AnsprOche 21 bis 24. 
dadurch g^kennzeichnel, daB der Monberwagen 
(28) MHtei (34) zum Anheben der Versorgungslei- 
lungen (18) der VbrtriebsrreschJne (1) aufwetet 

26. Anordnung nach einem der AnsprOche 15 bis 25. 
ctodurch gekennzeichnel, daB aulweitbar e Zusatz- 
rohrsttcte (13) zum Anlegen an do InnenwancUv 
gen jewefe zweier benachbarter RohrsiOcke (11. 
ll^imBereichvonderen zwischeniegendenStoS- 
tente (12) vorgesehen sind. 

27. Anordnung nach Anspruch 26 und einem der 
AnsprOche 21 bis 25. dadurch gekennzeichnel. 
daB der Montierwagen (28) (Or den paarweisen 
Transport von mindestens einem RohrstOck (11") 
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und nwrfestar* einem ZusaterohretucK (13") 
gebfldat id und jewofa eino Betatiguigavemchtog 
(29) zum Aufweiten das RohretOcks (11") tome 
Jewess one weftere Betflflgtfigawlcfttung (2g) 
zum Aufweiten dee Zu sater ohrdfldg (13") auf- 5 
waist 

28. Anadrxng nach Anapnxh 27. dadurch gekenjv 
xttehnrt, daB (fee bekton Betttigungsvcmcttiun- 
gen (29. 29) unabhfingig voneinander betdtigber. w 
unabhantfg vcneinander anhefabar und abserttar 
sowte gega ne inandar vtrechjebbar ausgcbidet 
and 

2d. Anordnung nach einem dor AncprOche 15 bis 2a. f5 
dadurch gekscnzelcfmat, daB die \tortri«b*ma- 
acHne (1) am a aarn nan ttH ebberaa Tetoakoptea 
(40) sowte daw und daWntar ndU fiber de 
Au8onwandung dec Scrtttcchwanzec (3) ausfahr- 
bare \^ ip annainh#aan (47, 48) aufwaist » 
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Fig. 5 
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(54) Process and Arrangement for Producing a Tunnel by the Shield Driving 
Method 

(57) Proposed are a process and an arrangement for producing a tunnel by the 
shield driving method. First, a roadheader 1 with a shield 2 and a shield 
tail 3 is advanced while shoving a pipe segment 11 out of the shield tail 

3 . Then an expandable pipe segment 11 ? " is transported through the 

already supported pipeline 11, 11', 11" into the shield tail 3 and 
expanded there . Upon completion of the expansion operation, the expanded 
pipe segment 11'" is attached to the bore feed-sided end of the already 
supported pipeline 11, ll 1 , 11" and is shoved out of the shield tail 3 as 
the roadheader 1 is advanced. These process steps are repeated so that 
the result is an immediate support of the tunnel that is produced with a 
pipeline comprising expanded pipe segments (11, 11* , 11", ll 1 "). 

An especially preferred variant of the process provides the transport 
of expandable auxiliary pipe segments 13" into the shield tail 3. Said 
pipe segments are expanded in the area of the abutting edges 12 between 
two pipe segments 11, ll 1 " and in this manner center and stabilize the 
pipeline. 

The invention is applied preferably in the remote controlled 
production of impassable sewers. 

Figure 3 

[see source for figure] 
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Description 

The invention relates to a process for producing a tunnel by the shield 
driving method and an arrangement for carrying out the process. 

The production of tunnels by the shield driving method wherein the 
immediate support is effected by erecting tubbings has been known for a long 
time. To this end, the shield tail of the roadheader exhibits a tubbing 
erector, which assembles the individual tubbings into one tunnel tube in the 
protection of the shield tail. The result is a tube that is produced in situ 
and which comprises a plurality of individual segments. 

In the field of so-called micro tunneling, thus in the remote controlled 
production of sewers, the tubbing support method is not possible, because the 
assembly of the tubbings into one tube cannot be fully automated or carried out 
by remote control. 

Impassable sewers, especially house connections, lines for watering and 
drainage or supply and disposal lines, are still produced in many cases by the 
open trench method. Correspondingly, micro tunneling with immediate support 
offers now significant advantages. 

The goal of immediate support by the micro tunneling method is reached as 
follows. Starting from a starting shaft, a roadheader is advanced into the soil 
by means of a thrust -boring unit. When the thrust -boring unit is fully 
extended, the tunneling work is stopped. The thrust -boring unit is retracted; 
and a pipe segment is attached to the end of the shield tail. The thrust-boring 
unit pushes the pipe segment, and with it the roadheader, into the soil in 
order to continue the tunneling work. The result of inserting in succession 
other pipe segments into the thrust boring unit is a pipeline, at the tip of 
which is the roadheader. 

In this prior art procedure the force of the thrust boring unit acts on 
the pipe segment, which is installed last and by means of which said thrust 
boring unit acts indirectly on the roadheader so that the force required to 
advance increases as the length of the pipe increases, and, correspondingly, as 
the friction in the remaining soil increases. Depending on the nature of the 
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soil, the result is, therefore, a maximum pipe length, beyond which the use of 
extra expansion stations, which must be actuated and supplied, is necessary. In 
addition, it is very expensive to produce curved tunnels by the aforementioned 
method . 

Proceeding from this state of the art, the object of the invention is to 
provide a process and an arrangement to produce a tunnel by the shield driving 
method, with which impassable tunnels and sewers with immediate support in 
particular can be produced without any problems, even over long distances and 
optionally with curves, while avoiding open trench construction. 

This problem is solved by means of the process with the features of Claim 
1 or by means of the arrangement with the features of Claim 15. 

According to the invention, when the roadheader advances with a shield 
and a shield tail, first a pipe segment is shoved out of the shield tail. 
Starting from the starting shaft, an expandable pipe segment is transported 
through said initial pipe segment as far as into the shield tail, where it is 
expanded to the same diameter as the pipe segment that is already shoved out. 
The expansion operation is stopped. The expanded pipe segment is attached to 
the pipe segment that is pushed out and, as the roadheader continues to 
advance, shoved out of the shield tail. Then another expandable pipe segment is 
transported through the pipeline, formed by means of the two set pipe segments, 
into the shield tail, expanded there, stopped, and attached to the supported 
pipeline. These process steps are repeated until the desired length of tunnel 
is achieved. 

With the process, according to the invention, a pipeline is produced that 
is assembled like links and that can also exhibit curvatures. The pipe segments 
that are shoved out at one time remain stationary with respect to the remaining 
soil so that relatively small radii can be bored during tunneling. In addition, 
the forces, required for advancing, are independent of the distance between the 
roadheader and the starting shaft. 

Since complete pipe segments are transported as a whole into the shield 
tail and expanded there only to the desired diameter, it is possible, compared 
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to the prior art tubbing support, to build the support of the tunnel in the 
shield tail by remote control and to produce impassable sewers as well. 

The inventive arrangement for carrying out the process comprises not only 
a well-known roadheader with a shield and a shield tail, but also a number of 
expandable pipe segments; a transport means to transport these pipe segments 
into the shield tail; expanding devices to expand the pipe segments, which are 
attached preferably to the pipe segments themselves; stopping devices to stop 
the expansion, whereby the expanding devices are designed self -stopping; a 
positioner to attach the respective pipe segment, expanded in the shield tail, 
to the already supported pipeline; and a means to shove the expanded pipe 
segments out of the shield tail, which can simultaneously cause the advance of 
the roadheader. 

The expandable pipe segments comprise preferably expandable bands, which 
are bent together in the shape of a ring and whose ends overlap in the 
circumferential direction. Expandable bands of this type are already used to 
seal leaks in sewers and are disclosed, for example, in DE 93 13 379 Ul or DE 
44 01 318 C2. Such a band is made expediently of elastically deformable 
material, for example, steel sheet. 

Usually an annulus remains between the pipe segments, which are shoved 
out and expanded inside the shield tail and which form the pipeline, and the 
remaining soil. This annulus is expediently filled, for example, with a fast 
curing suspension, in order to support the pipeline and to give it an adequate 
hold to advance the roadheader. Preferably, the annulus is filled using 
injection nozzles on the end of the shield tail facing away from the driving 
operation . 

To prevent any pressure -exerting water from penetrating into the interior 
of the shield tail and to keep the filler for the annulus away from the 
interior of the shield tail, it is advantageous to attach rings made of 
material with rubber-like elasticity between the outside walls of the pipe 
segments and the inside wall of the shield tail. As the pipe segments expand, 
said rings rest as seals on the outside walls of said pipe segments and 
simultaneously on the inside wall of the shield tail. These rings can be 
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attached either to the outside walls of the pipe segments or remain stationary 
on the inside wall of the shield tail. 

The abutting edges between the individual pipe segments can be sealed 
against pressure -exerting water or against the filler by coating the outside 
edges of the pipe segments with a material exhibiting rubber- like elasticity so 
that, when a pipe segment is attached to the pipeline, the material exhibiting 
rubber-like elasticity impacts on a material exhibiting rubber-like elasticity. 

When bands, which are bent together in the shape of a ring and whose ends 
overlap in the circumferential direction, are used, it is advantageous for a 
seal, which runs essentially in the axial direction, to be disposed between the 
overlapping ends of the band in order to prevent water or filler from 
penetrating at this point into the interior of the pipeline. 

It is especially advantageous if the expandable pipe segments are 
transported into the shield tail with an erector car, whereby the erector car 
carries an actuator for the expanding devices and with whose aid the pipe 
segments are expanded in the shield tail. The expanding devices of the 
expandable pipe segment can engage with the actuator of the erector car as 
early as in the starting shaft. Upon transport through the pipeline, the 
erector car is positioned in the shield tail. Then the actuator is actuated and 
the pipe segment is expanded. Thus, it is guaranteed in this manner that the 
pipe segments are expanded by remote control or automatically. 

The erector car can transport the expandable pipe segments individually 
or in pairs into the shield tail. The erector car can cover virtually the 
entire distance between the roadheader and the starting shaft while the pipe 
segment that is expanded last is shoved out so that the back and forth of the 
car does not result in any delays. 

The supply lines required to operate the roadheader are located in the 
already supported pipeline and are dragged behind the roadheader. They have to 
be previously threaded into the expandable pipe segments in the starting shaft 
so that the supply lines, lying on the inside wall of the pipeline, prevent the 
transport of the pipe segments into the shield tail. To eliminate these 
difficulties, the erector car is advantageously provided with a device that 
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lifts the supply lines in front of the erector car and deposits them again 
behind said erector car. Thus, the expandable pipe segments can also be 
transported in the threaded- in state through the pipeline without any 
impediments . 

There are other advantages when the erector car in the shield tail is 
coupled to a docking station of the roadheader. . The erector car is connected 
rigidly to the roadheader in a position defined relative to the shield tail 
before the pipe segment is expanded. The positioner can be assigned to the 
docking station and can act on said station so that the newly expanded pipe 
segment is attached accurately to the already supported pipeline either by 
remote control or automatically. 

Furthermore, the docking station offers the option of connecting the 
erector car by way of suitable coupling elements to the supply lines of the 
roadheader. For example, the control pulse for the actuator can be sent over 
the docking station to the erector car, or said erector car can be supplied 
with current, compressed air, hydraulic oil or the like for the mechanisms that 
are present on the erector car to expand and to position the pipe segment. 

An especially preferred further development of the process, according to 
the invention, lies in the fact that, in addition to the expandable pipe 
segment, an auxiliary pipe segment is transported into the shield tail. After 
the pipe segment has been expanded, stopped and attached to the already 
supported pipeline, said auxiliary pipe segment is brought into the area of the 
abutting edge between the pipe segment and the pipeline and is expanded there 
until it rests against the inside wall of the pipeline. Then the expansion of 
the auxiliary pipe segment is stopped. 

An erector car is used to transport a pipe segment and an auxiliary pipe 
segment expediently. Said erector car transports the two parts together into 
the shield tail. Then it expands first the pipe segment, stops and attaches to 
the already supported pipeline, and thereafter brings the auxiliary pipe 
segment into position, expands and stops. Not until after these process steps 
is the pipe segment shoved out of the shield tail as the drilling operation 
advances . 
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In an especially advantageous variant of the process there is a pipeline, 
comprising pipe segments that are put together. Any connecting collision 
between two adjacent pipe segments has an auxiliary pipe segment, forced 
simultaneously against the inside walls of both pipe segments. This auxiliary 
pipe segment can be designed as long as the actual pipe segments so that the 
result is a double walled pipeline. To save material and to enable small radii 
of curvature of the tunnel, the auxiliary pipe segments are preferably designed 
significantly shorter than the actual pipe segments. 

The auxiliary pipe segments offer the significant advantage that they 
center the adjacent pipe segments and stabilize them in their positions 
relative to each other. In addition, they seal the pipeline, formed by means of 
the pipe segments, outwardly, even if the curvatures of the tunnel produce 
fingers between the individual pipe segments. 

The entire inventive process to produce tunnels by the shield driving 
method can be carried out by remote control, a feature that is of the utmost 
importance for impassable sewers. 

Besides the advantageous further developments of the inventive process, 
which are apparent from Claims 2 to 14, advantageous designs of the inventive 
arrangement follow from Claims 16 to 29. 

The arrangement to carry out the process can comprise in particular an 
erector car, which carries an actuator for the expanding devices, whereby said 
actuator comprises in essence at least one rotating tool, which engages with a 
pinion of the expanding devices during the expanding operation of the pipe 
segment, and can be raised and lowered. Thus, the said pinion of the expanding 
device can be previously mounted on the rotating tool, which is oriented 
preferably upward, in the starting shaft and can remain in engagement with the 
expandable pipe segment during the transport of the said expandable pipe 
segment. After the erector car has arrived in the shield tail, the rotating 
tool can be raised until the pipe segment sits close to the apex of the shield 
tail. Then the pipe segment can be expanded without any impediments by simply 
rotating the rotating tool. 
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To carry out the variant of the process, which works with auxiliary pipe 
segments, the erector car has preferably two actuators, which can be actuated 
independently of each other, raised and lowered independently of each other, as 
well as slid head on. Thus, a pipe segment can be expanded first in the above- 
described manner and added to the already supported pipeline. Then the second 
actuator for the auxiliary pipe segment can be slid along the axis of the pipe; 
and by raising the related actuator, the auxiliary pipe segment can be brought 
close to the apex of the inside wall of the pipeline and expanded. 

The inventive process and the arrangement to carry out the process are 
explained in detail below with reference to one embodiment, described by means 
of the attached drawings. 

Figure 1 is a side view of a roadheader with the front end of the already 
supported pipeline. 

Figure 2 depicts Detail II of Figure 1. 

Figure 3 is a view analogous to that of Figure 1 during a subsequent process 
step. 

Figure 4 depicts Detail IV of Figure 3 during a still later process step. 
Figure 5 is a sectional view along the line V - V, according to Figure 3. 
Figure 6 is a perspective drawing of an erector car. 

Figure 7 depicts a section of an impassable sewer produced with the invention. 

Figure 8 is a view analogous to that of Figure 1, but of a different 
embodiment . 

The roadheader 1, depicted in Figure 1, comprises a shield 2 with a 
following shield tail 3 and a cutting wheel 4, which is provided with sintered 
carbide tools 5. The overburden conveyed into a crusher area 6 is moved over a 
conveying line 7 into the starting shaft (not illustrated) . 
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The roadheader 1 can be guided by means of control cylinders 8. A rotary 
drive 9 generates the rotary motion required for the drill feed, whereas the 
tunneling force is generated by means of the driving cylinders 10, which are 
braced against the pipeline formed by means of the pipe segments 11, 11', and 
11". 

Auxiliary pipe segments 13 and 13 • , sitting close to the inside walls of 
the pipe segments 11, 11', 11", are disposed at the abutting edges 12, 12 1 
between the individual pipe segments 11, 11' and 11". Said auxiliary pipe 
segments stabilize the pipeline and seal against penetrating water. 

The driving cylinders 10 are braced with their piston rods 14 against a 
pressure plate 15, which in turn rests against the foremost pipe segment 11. 

A positioner 16, which interacts with a docking station 17, as well as 
supply lines 18, holding plates 19 and guide rails 20 are also visible. The 
function of these parts is explained below. 

Figure 1 and Figure 2, an exploded drawing of the Detail II of Figure 1, 
show the process step, wherein a pipe segment 11 is shoved out of the shield 
tail 3 while the roadheader 1 advances simultaneously. In addition, it is clear 
from Figure 2 how the piston rod 14 is braced against the pressure plate 15, 
and said plate in turn against the pipe segment 11. The auxiliary pipe segment 
13 sits on the abutting edge 12 between the pipe segment 11 and the pipe 
segment 11'. Both parts, the pipe segment 11 and the auxiliary pipe segment 13, 
have been expanded, positioned and stopped before the expulsion operation. 

Both the pipe segments 11, ll 1 , 11" and the auxiliary pipe segments 13, 
13 1 are made of steel sheet bands, which overlap in the circumferential 
direction. Each of the ends of the bands, which belong to the pipe segments 11, 
11', ll n and lie outside in the overlapping area, bears two pinions, which 
engage with a rack-like slot in the inside end of the band and form together 
with said end the expanding devices 21. By rotating the pinions, the two 
overlapping ends of the bands are moved head-on, a feature that causes the 
expansion of the pipe segments 11, 11', 11". The auxiliary pipe segments 13, 
13* are also provided with such expanding devices 21'. 
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The outside edges of the pipe segments 11, 11" bear peripheral annular 
sealing profiles 22, 22 » , by means of which the abutting edge 12 is sealed. The 
sealing effect is further increased by pressing the auxiliary pipe segment 13 
against the inside walls of the pipe segments 11 and ll 1 in the area of their 
abutting edge 12. 

The sealing profiles 22, 22 1 are provided on the outside with peripheral 
annular sealing lips 23, 23', which assume the function of sealing rings. As 
evident from Figure 2, these sealing lips 23, 23' prevent any pressure -exerting 
water present in the remaining soil 24 from penetrating between the pipeline, 
formed by means of the pipe segments 11, 11* , 11", and the inside wall of the 
shield tail 3 into the interior of the roadheader 1. 

The annulus 25, remaining between the pipeline 11, 11* , 11" and the 
remaining soil 24, is filled with a suspension 27, introduced through injection 
nozzles 26. The injection nozzles 26 are depicted only schematically. They are 
located expediently in the area of the end of the shield tail 3 that faces away 
from the drill feed. 

If Figures 1 and 2 depict the process step, wherein the roadheader 1 is 
driven forward and the pipe segment 11, added last, is shoved out of the shield 
tail 3, then Figure 3 depicts the process step, wherein a pipe segment 11 
transported through the already supported pipeline 11, 11', 11", is expanded in 
the shield tail 3 and is attached to the pipe segment 11. At the same time the 
roadheader 1 is standing still, the piston rods 14 are retracted into the 
driving cylinders 10, and the pressure plate 15 is pulled away from the pipe 
segment 11. 

The pipe segment 11* M , which has just been brought into the shield tail, 
has been transported together with an auxiliary pipe segment 13" on an erector 
car 28 (depicted here in a simplified manner) through the pipeline 11, 11 1 , 
11". At this stage the erector car 28 is coupled to the docking station 17 and 
brought into position by means of the positioner 16. The pipe segment 11'" lies 
on two actuators 29 for the two expanding devices 21. Similarly the auxiliary 
pipe segment 13" lies on an actuator 29* for the expanding device 21*. The 
actuators 29, 29' comprise in essence rotary tools 30, 30', which engage with 
the above -described pinions of the expanding devices 21, 21*. 
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The actuators 29 for the pipe segment 11'" are assigned to a front work 
table 31 of the erector car 28; they can be raised and lowered. The actuator 
29 • for the auxiliary pipe segment 13" sits on a rear work table 32, which 
belongs to the erector car 28, can also be raised and lowered, and can be slid 
in relation to the front work table 31. This state is indicated with a double 
arrow. 

Both the front work table 31 and the rear work table 32 of the erector 
car 28 have bracing cylinders 33 and 33', which guarantee during the transport 
of the pipe segment 11 ■ » and the auxiliary pipe segment 13" that the rotary 
tools 30, 30* remain in engagement with the respective expanding devices 21, 
21'. To raise the actuators 29, 29*, the bracing cylinders 33, 33 1 are pulled 
in. 

The erector car 28 exhibits not only wheels, which are not visible here 
and which brace the erector car 28 against the pipeline 11, ll 1 , 11" and are 
disposed in front of the pipe segment 11 • " or behind the auxiliary pipe segment 
13", but also guide wheels 34, which run in the guide rails 20. The guide rails 
20 carry the supply lines 18 by means of holding plates 19, which are provided 
at regular intervals. When the erector car 28 traverses the pipeline 11, 11', 
11", the guide rails 20 are raised due to the guide wheels 34 so that owing to 
the holding plates 19 the result is that the supply lines 18 are raised in the 
area of the erector car 28. Therefore, the supply lines 18 do not constitute an 
impediment during the transport of the pipe segment 11 ' " and the auxiliary pipe 
segment 13". 

Figure 4 shows the Detail IV of Figure 3, but during a process step that 
takes place later as compared to that shown in Figure 3. The pipe segment 11 1 " 
has already been expanded and added to the front end of the pipeline 11, 11 1 , 
11", thus to the pipe segment 11. The expanding devices 21 are self -arresting 
so that the expansion is permanent. The rotary tools 30 of the front worktable 
31 have already been retracted again and are no longer in engagement with the 
pinions of the expanding devices 21. 

The rear worktable 32 was slid forward in relation to the front 
worktable; and thus the auxiliary pipe segment 13" was moved into position. The 


10 


EP 0 881 359 Al 


auxiliary pipe segment 13" is now in the area of the abutting edge 12 between 
the pipe segment 11 and the pipe segment 11" By raising the rotary tool 30' 
into the apex of the pipeline 11, 11 1 " and by rotating the pinion of the 
expanding device 21', the auxiliary pipe segment 13" is expanded and braced 
against the inside walls of the pipe segment 11 and the pipe segment 11'". 

Figure 5 is a sectional view along the line V - V of Figure 3. On the 
outside one can recognize the (cut) shield tail 3 and in a top view the pipe 
segment 11 and the auxiliary pipe segment 13, both of which form the front end 
of the already supported pipeline. The pipe segment 11* transported with the 
erector car 28, is also depicted as viewed from the top, whereby one can 
recognize that it exhibits two overlapping ends and can be expanded by means of 
the relative motion of the two ends. 

The (simplified) erector car 28 comprises not only the already described 
rotary tools 30, the front work table 31, which alone is visible in this 
drawing, and the bracing cylinders 33, but also a frame 35, which carries, on 
the one hand, the work tables 31, 32 and, on the other hand, the wheels 36 
(which cannot be recognized in Figure 3), by means of which the erector car 28 
can be moved back and forth in the pipeline 11, ll 1 , 11". 

On the front end of the erector car 28 is a coupling device 37 to couple 
to the docking station 17 of the roadheader 1. 

Furthermore, it is quite evident from Figure 5, how the guide wheels 34 
of the erector car 28 run in the guide rails 20, which raise the supply lines 
18 below the erector car 28 by means of the holding plate 19. 

Figure 6 is a perspective view of an example of an erector car 28, which 
has already been depicted (in a simplified form) in Figures 3, 4, and 5. On the 
frame 35 is a front work table 31, which carries two rotary tools 30 as the 
actuator 29 for the expanding devices 21 of the pipe segments 11'". On these 
rotary tools 30, which can be raised and lowered, rests a pipe segment 11'", 
which is indicated by the dashed-dotted line. The front work table 31 is 
provided on the right and the left with bracing cylinders 33, which give the 
pipe segment 11'" in interaction with the rotary tools 30 a secure hold for the 
transport . 
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The rear worktable 32 of the erector car 28 is mounted on the frame 35 by 
means of traversing rails 38 and oblong holes 39 so as to slide longitudinally. 
It carries a rotary tool 30', which holds the auxiliary pipe segment 13", which 
is also indicated with a dashed-dotted line, in interaction with the bracing 
cylinders 33', which are disposed on the right and the left. • 

Behind the auxiliary pipe segment 13" the frame 35 of the erector car 28 
is connected to two wheels 36, which are bent down and which, owing to their 
downward angle, roll down vertically on the surface of the inside wall of the 
already supported pipeline 11, ll f , 11". Similarly there are two wheels 36, 
which are bent down, in front of the pipe segment 11* B . Between the two front 
wheels 36 there is a coupling device 37 to couple the erector car 28 to the 
docking station 17 of the roadheader 1. 

The guide wheels 34, which are also attached to the frame 35, run in the 
guide rails 20, in order to raise them together with the supply lines 18 (not 
illustrated here) in the area of the erector car 28. 

Finally Figure 7 shows a section of the pipeline 11, 11', 11", 11'" 
produced in the process of the invention with the arrangement of the invention. 
The dashed lines indicate how the auxiliary pipe segments 13, 13 1 and 13" sit 
inside the pipe segments 11, 11\ 11", ll ,w - it is also evident from this 
drawing that the sealing lips 23, 23' of the sealing profiles 22, 22' act as 
peripheral sealing rings. 

Figure 8 depicts another embodiment of an arrangement of the invention in 
accordance with the drawing in Figure 1. The roadheader 1 of this embodiment 
contains a telescope member 40, which is formed in essence by means of an 
external encasement tube 41 and an inside tube 42, which belongs to the shield 
tail 3 and can be slid coaxially relative to said encasement tube. To accompany 
the displacement of the encasement tube 41 in the direction of the inside tube 
42, there is also the conveying line 7 with a telescope section 43. 

The telescope member 40 is extended and retracted again by means of 
telescope cylinders 44, which are braced on the front portion of the roadheader 
1 by means of front bearings 45 and are braced on the rear portion of the 
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roadheader 1 by means of rear bearings 46. In front of the telescope member 4.0 
the roadheader 1 has a number of front bracing units 47. Similarly bracing 
units 48 are also behind the telescope member 40 so as to be distributed over 
the periphery of the roadheader 1. 

The bracing units 47 and 48 comprise two lifting cylinders 49, by means 
of which an outer wall section 50 can be pushed into the surrounding soil 24 
and pulled out again. The result of alternately actuating the front bracing 
units 47 and the rear bracing units 48 and extending and retracting the 
telescope cylinders 44 in synchronization is a worm-like advancement of the 
roadheader 1 so that for tunneling it is braced in essence only against the 
remaining soil 24 and not against the supported pipeline 11, 11', 11", 11' 

Thus, the embodiment of an arrangement of the invention depicted in 
Figure 8 enables continuous tunneling, while the pipeline 11, 11', 11", 11 1 " is 
produced in the protection of the shield tail 3 . 

The operating mode of the embodiment depicted in Figures 1 to 6 is 
discussed once again with reference to Figures 1 to 6. 

In the starting shaft (not illustrated) an expandable pipe segment 11'" 
and an auxiliary pipe segment 13" are mounted on the rotary tools 30, 30* of 
the erector car 28 and braced on the erector car 2 8 by means of the bracing 
cylinders 33, 33*. Then the erector car 28 is driven through the already 
supported pipeline 11, 11*, 11" up to the shield tail 3 of the roadheader 1. In 
do doing, it is braced by means of four wheels 36 against the inside wall of 
the pipeline 11, 11', 11". Simultaneously, the guide rails 20 are raised in 
front of the erector car 28, and with them the supply lines IB by way of the 
holding plates 19, and deposited again behind said erector car. 

Parallel to this procedure, the roadheader 1 is driven into the soil 24; 
and at the same time the expandable pipe segment 11, which was attached last, 
is shoved out of the shield tail 3 in that the driving cylinders 10 are braced 
against the pipe segment 11 by way of the pressure plate 15 (see Figure 1 and 
Figure 2) . 
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After the pipe segment 11 has been almost completely pushed out of the 
shield tail 3, the piston rods 14 are driven into the driving cylinders 10; the 
tunneling work is stopped; and the erector car 28 is coupled by way of the 
docking station 17 to the roadheader 1. By means of the positioner 16 the 
erector car 28 is positioned in such a manner that the pipe segment ll ,n 
transported on the erector car 28 rests, after expansion, against the front 
edge of the pipe segment 11 (see Figure 3) . 

To expand the pipe segment. 11' the two rotary tools 30 of the front 
work table 31 of the erector car 28 are raised until the pipe segment 11, which 
is not yet expanded, sits in the apex of the shield tail 3. Then the rotary 
tools 30 are actuated so that the expanding devices 21 expand the pipe segment 
ll 1 ". After the sealing lips 23 of the sealing profiles 22 fit snugly around 
the inside wall of the shield tail 3, the expansion is stopped -- which is done 
most simply by a self -arresting expanding device 21 -- and the rotary tools 30 
are lowered again. Then the rear worktable 32 of the erector car 28 is moved 
ahead in the direction of the front worktable 31 to bring the auxiliary pipe 
segment 13" into a position between the pipe segments 11 and 11'. The rotary 
tool 30 1 is raised until the auxiliary pipe segment 13" sits in the apex of the 
two pipe segments 11 and 11' », whereupon the auxiliary pipe segment 13" is 
expanded by actuating the rotary tool 30' (see Figure 4). The expansion of the 
auxiliary pipe segment 13" causes a centering and stabilization of the two pipe 
segments 11 and 11' " and an improved sealing effect of the sealing profiles 22 
and 22', lying between said pipe segments. 

Finally even the rotary tool 30' is lowered onto the rear worktable 32 of 
the erector car 28, and the erector car 28 is driven back again into the 
starting shaft. The tunneling work can be resumed again, while the erector car 
28 runs through the pipeline 11, 11', 11", 11"" back into the starting shaft. 
The driving cylinders 10 are braced by way of the pressure plate 15 against the 
pipe segment 11' " that has just been brought in. The annulus that remains 
between the outer wall and the remaining soil 24 when the pipe segment 11 1 " 
that has just been brought in is shoved out is filled with a fast curing 
suspension in order to stabilize the pipeline 11, ll 1 , 11", ll ,n . 

The embodiment, which is depicted in Figure 8 and which differs from the 
embodiment just described, enables an uninterrupted tunneling, while the 


14 


EP 0 881 359 Al 


production of the pipeline 11, 11', 11", 11 1 n continues in the manner described 
above, because the roadheader 1 is braced in essence by means of the bracing 
units 47, 48 against the soil 24. 
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Patent Claims 

1. Process for producing a tunnel by the shield driving method with the 
following process steps: 

(a) driving a roadheader (1) with a shield (2) and a shield tail (3), 

(b) shoving a pipe segment (11) out of the shield tail (3) during 
tunneling, 

(c) transporting expandable pipe segment (ll ,p ) through the already 
supported pipeline (11, 11 ' , 11") into the shield tail (3), 

(d) expanding the expandable pipe segment (11'") in the shield tail (3) 
and stopping the expansion, 

(e) attaching the expanded pipe segment Ul ,n ) to the bore feed-sided end 
of the already supported pipeline (11, 11', 11"), 

(f ) repeating the process steps (b) to (e) . 
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2. Process, as claimed in Claim 1, characterized in that expandable bands, 
which are bent together in the shape of a ring and whose ends overlap in 
the circumferential direction, are used as the expandable pipe segments 
(11, 11\ 11 B , ll f ") . 

3. Process, as claimed in either of the Claims 1 or 2, characterized in that 
the roadheader (1) for tunneling is braced against the pipe segment 
(11'"), which was attached last to the pipeline (11, 11', 11"). 

4. Process, as claimed in any one of the Claims 1 to 3, characterized in 
that the roadheader (1) for tunneling is braced in the surrounding soil 
(24). 

5. Process, as claimed in any one of the Claims 1 to 4, characterized in 
that an annulus (25) , which is present between the outside wall of the 
pipeline (11, 11', 11") and the remaining soil (24), is filled. 

6. Process, as claimed in Claim 5, characterized in that the annulus (25) is 
filled by means of injection nozzles (26) on the end of the shield tail 
(3) that faces away from the tunneling work. 

7. Process, as claimed in any one of the Claims 1 to 6, characterized in 
that the interior of the shield tail is sealed against pressure -exerting 
water or against a filler by means of rings, which are made of a material 
with rubber-like elasticity and are disposed between the outside wall of 
the pipe segments (11, 11', 11", 11' ") and the inside wall of the shield 
tail (3). 

8. Process, as claimed in any one of the Claims 1 to 7, characterized in 
that the expandable pipe segments (11' tt ) are transported with an erector 
car (28), which transports the pipe segments (ll ,M ) into the shield tail 
(3) and expands them there. 

9. Process, as claimed in Claim 8, characterized in that, as the erector car 
traverses the pipeline (11, 11', 11"), the erector car (28) raises the 
supply lines (18) of the roadheader (1) so that they do not impede the 
transport of the pipe segments (11 In ). 
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10. Process, as claimed in either of the Claims 8 and 9, characterized in 
that the erector car (28) in the shield tail (3) is coupled to the 
roadheader (1) . 

11. Process, as claimed in Claim 10, characterized in that the erector car 
(28) in the coupled state is supplied with energy and/or controlled by 
way of the roadheader (1) . 

12. Process, as claimed in any one of the Claims 1 to 11, characterized in 
that, in addition to the expandable pipe segment (ll*"), an auxiliary 
pipe segment (13") is transported into the shield tail; and in that after 
expansion, stopping and attachment of the pipe segment (11* ") to the 
already supported pipeline (11, 11', 11", 13, 13 1 ) , said auxiliary pipe 
segment is brought into the area of the abutting edge (12) between the 
pipe segment (ll'") and the pipeline (11, 11', 11", 13, 13 1 ) and expanded 
there until it rests against the inside walls of the pipe segment (11'") 
and the pipeline (11), whereupon the expansion operation is stopped. 

13. Process, as claimed in Claim 12 and any one of the Claims 8 to 11, 
characterized in that the erector car (28) transports a pipe segment 
(11'") and an auxiliary pipe segment (13") together into the shield tail 
(3), then expands the pipe segment (ll 1 "), stops and attaches to the 
already supported pipeline (11) , and thereafter brings the auxiliary pipe 
segment (13") into position, expands and stops. 

14. Process, as claimed in any one of the Claims 1 to 13, characterized in 
that all of the process steps are remote controlled. 

15. Arrangement to carry out the process, as claimed in Claims 1 to 14, 
comprising: 

- roadheader (1) with a shield (2) and a shield tail (3), 

a number of expandable pipe segments (11, 11', 11", ll 1 "), 

- transport means (28) to transport the expandable pipe segments (11* "> 
into the shield tail (3), 

- expanding devices (21) to expand the pipe segments (11, ll 1 , 11" 
ll 1 "), 
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stopping devices to stop the expansion, 

a positioner (16) to attach the expanded pipe segments (ll 1 ") to the 
sided-sided end of the already supported pipeline (11, 11 1 , 11") , 
- and means (10, 14, 15) to shove the expanded pipe segments (11, 11', 
11", 11" ■) out of the shield tail (3). 

16. Arrangement, as claimed in Claim 15, characterized in that the expandable 
pipe segments (11, 11', 11", 11«") are expandable bands, which are bent 
together in the shape of a ring and whose ends overlap in the 
circumferential direction. 

17. Arrangement, as claimed in either of the Claims 15 or 16, characterized 
in that injection nozzles (26) are disposed on the shield tail (3) in 
order to fill the annulus (25) between the outside wall of the pipeline 
(11, ll 1 , 11") and the remaining soil (24). 

18. Arrangement, as claimed in any one of the Claims 15 to 17, characterized 
in that the expandable pipe segments (11, 11', 11", 11 IM ) are provided 
with rings, which are affixed to the outside wall of said pipe segments 
and are made of a material with rubber-like elasticity. 

19. Arrangement, as claimed in any one of the Claims 15 to 18, characterized 
in that the outside edges of the expandable pipe segments are coated with 
a material with rubber-like elasticity. 

20. Arrangement, as claimed in Claims 16 and 19, characterized in that there 
is a seal, which runs in essence axially and is disposed between the 
overlapping ends of the bands, in the overlapping area of the expandable 
bands . 

21. Arrangement, as claimed in any one of the Claims 15 to 20, characterized 
in that the transport means are an erector car (28), which carries an 
actuator (29) for the expanding devices (21) . 

22. Arrangement, as claimed in Claim 21, characterized in that the roadheader 
(1) exhibits a docking station (17) to couple the erector car (28) . 
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23. Arrangement, as claimed in Claim 22, characterized in that the positioner 
(16) is assigned to the docking station (17) . 

24. Arrangement, as claimed in any one of the Claims 22 or 23, characterized 
in that the erector car (28) can be connected by way of the docking 
station (17) to the supply lines (18) of the roadheader (1). 

25. Arrangement, as claimed in any one of the Claims 21 to 24, characterized 
in that the erector car (28) exhibits means (34) to raise the supply 
lines (18) of the roadheader (1) . 

26. Arrangement, as claimed in any one of the Claims 15 to 25, characterized 
in that the expandable auxiliary pipe segments (13) for affixing to the 
inside walls of two adjacent pipe segments (11, 11') are provided in the 
area of their abutting edge (12), which lies in between. 

27. Arrangement, as claimed in Claim 26 and any one of the Claims 21 to 25, 
characterized in that the erector car (28) is designed to transport in 
pairs at least one pipe segment (11'") and at least one auxiliary pipe 
segment (13") and exhibits an actuator (29) for expanding the pipe 
segment (11 » ") and another actuator <29') for expanding the auxiliary 
pipe segment (13") . 

28. Arrangement, as claimed in Claim 27, characterized in that both actuators 
(29, 29 ! ) can be actuated independently of each other, raised and lowered 
independently of each other, as well as slid head on. 

29. Arrangement, as claimed in any one of the Claims 15 to 28, characterized 
in that the roadheader (1) exhibits a telescopic telescope member (40) 
and bracing units (4 7, 48) which can be extended in the radial direction 
over the outside wall of the shield tail (3) in front of and behind said 
telescope member. 

[see source for figures] 


20 


EP 0 881 359 Al 


European Patent Office 


Categories 


European Search Report 

Relevant Documents 

Citation of Document, with Indication, where 
appropriate, of the Relevant Passages 


Relevant 
to Claims 


Application Number 
EP 97 10 8568 


Classification 
of Application 
(Int. CI. 6 ) 


EP 0 4 06 876 A (JT ELEKTRONIK GMBH) 
*the whole document* 

US 3 561 223 A (TABOR JOHN R) 
♦abstract ; figures* 


US 3 645 102 A (CHLUMECKY NICHOLAS) 
♦the whole document* 


EP 0 024 157 A (JOHNSTON CONSTR LTD; 
JOHNSTON PIPES LTD (GB) ) 
♦abstract; figures* 


1, 15 


1-29 


1, 15 


1, 15 


EP 0 692 606 A (EN NUCLEAIRE ETABLISSEMENT D U) 


EP 0 253 051 A (YAMAMOTO MINORU; SATO KOGYO ( JP) ) 


The present search report was issued for all patent claims: 
Place of Search Report Date of Search Report 

The Haague October 24, 1997 


E21D 9/08 
E21D 11/10 
E21D 11/40 


Fields searched 
(Int. CI- 6 ) 

E21D 
F16L 


Examiner 

Fonseca Fernandez, H 


Category of the aforementioned documents 


x 

Y 

A 
O 

p 

T 
E 
D 
L 


document of particular relevance 

document of particular relevance in combination with another document of 
this category 

document member of the same category 
non -written disclosure 

document published in the priority interval 
principles or theories underlying the invention 

earlier document, but published on or after the international filing date 
document already cited in the patent application 
document cited for special reasons 


member of the same patent family, corresponding document 


21 


TRANSPERFECT TRANSLATIONS 


AFFIDAVIT OF ACCURACY 


ATIANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
f-RANKFURT 
HOUSTON 
LONDON 
LOS ANGCLES 
MIAMI 
MINNEAPOLIS 

new voax 

PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 


I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from German to English: 

EPO 881 359 A1 
DD 233 607 A1 
DD 278 517 A1 


Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 


Sworn to before me this 
23rd day of January 2002. 




Signature, Notary Public 



Stamp, Notary Public 
Harris County 
Houston, TX 


ONE HOUSTON CENTER. 1221 MCKINNEY. HOUSTON. TX 77010 TEL 713 650-0440 FAX 


WWW.TRANSPERFECT.COM 


This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 


Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 


□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 


IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 


BEST AVAILABLE IMAGES 



GRAY SCALE DOCUMENTS 


